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Introduction

Donren dalysis is an ion exchange through an ion exchange
membrane. In the experiments reported here we exchange nitrate ions
and chloride ions through a permselective aion exchange
membrane. We have computed the ion dffusivities using the simple
binary Nernst-Plank equation. In this paper, we perform batch
Donren dalysis experiments at low ionic strength of the feed
solution. We exchange nitrate and chloride ions through an ACS
(Tokuyama Soda) anion exchange membrane. We @mpare the
experimental results to the prediction oltained from the binary
Nernst-Planck equation.

Computation of the diffusion coefficients

To compute the diffusivity of both counter ions (nitrate
and chloride) we first perform  equili briuum
measurements. From equili brium experiments we get the
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seledivity coefficient (1 = 1.845) and the
concentration of the fixed charges(

a =107mol / |). we perform electrical

conductivity measurements at variable
nitrate/chloride concentration in the
membrane: by fitting the conductivity vs.
concentration curve with the Nernst-Planck
conductivity equation we obtain the
diffusivity of the chloride and the nitrate ion
in the membrane.

Theory

We ompare the omputed mass transfer coefficients from the
experimental batch dialysis data to the prediction given by the
laminar Leveque arrelation. The following assumptions are used to
compute the diffusion model:

» Nernst-Planck equation holds in the film and in
the membrane

* The membraneisidedly permseledive

» The mncentration d the extraded counter-ion in
the strip solution is constant durig the batch
dialysis experiment

 The film resistance mefficient at the strip side is
negleded (the mncentration of the strip solution
ishigh).

Results and discussion

The prediction d the nitrate cncentration vs. time airve
is quantitative. We muld even predict the batch dalysis
curves when the source solution was a mixed
concentrated NaCl/NaNO3 eledrolyte solution and when
the Reynolds number at the feed side varies.



